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INTRODUCTION 


Your Deluxe Antenna Tuner Model SA-2060A has 
all of the features of the popular Heathkit Model 
SA-2040 Antenna Tuner combined with most all the 
features of the Heathkit Model HM-2140 Dual Watt- 
meter. In addition, it includes the 160-Meter and 
WARC (30-, 17-, and 12-meter) amateur bands. 


The Tuner is designed to operate on the 160 through 
amateur bands, and will effectively tune 
and match balanced or unbalanced feed lines, and 
single-wire and ladder lines at the full legal power 
limit of your station. With its continuously-variable 
inductor, you are assured precise antenna-matching 
all the way from 1.8 to 30 MHz, including the MARS 
frequencies, and all the newly-allocated bands. A 
convenient front panel counter enables you to quickly 
set the inductor to previously calibrated frequencies. 


The silver-plated straps and roller contact assembly 
minimize RF loss at high frequencies. The large feed- 
through insulators withstand high-voltage RF. 


The dual wattmeter feature enables you to read both 
forward and reflected average power, in two ranges, 
up to the full legal limit of your station. 


The wattmeter section of your Deluxe Antenna 
Tuner installs directly into your transmission line 
to measure the power on all frequencies between 
1,8 and 30 MHz.’It measures 200/2000 watts in the 
forward direction and up to 50/500 watts reflected. 
Dual meters indicate the forward and reflected 
power separately with +5% accuracy for precise 
measurements. A factory aligned and calibrated sen- 
sor head insures this accuracy. SWR indications on 
the reflected meter provide direct readings from 1:1 
to 3:1. 


With a single switch you may select a dummy load, 
or any of three permanently-connected antennas, in- 
cluding a long-wire antenna. You no longer need 
to connect and disconnect feed lines to load your 
transmitter into the dummy load. 


With its factory-calibrated components, easy-to-read 
dual watt-meters, and with all its controls on the 
front panel, your new Deluxe Antenna Tuner will 
soon become an integral, indispensible component 
of your system. 
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ASSEMBLY NOTES 


TOOLS 


You will need these tools to assemble your kit. 


i 
BOLERS STRIPPERS 


PLIERS DIAGONAL 
CUTTERS 


DESOLDERING 
BuLB* 


NUT STARTER DESOLDERING D 
WMAY BE SUPPLIED BRAID DRIVERS 
WITH KITh 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
t 
1 
1 
1 
1 
1 


ASSEMBLY 


1. Follow the instructions carefully. Read the en- 
tire step before you perform each operation. 


2. The illustrations in the Manual are called Picto- 
rials and Details. Pictorials show the overall op- 
eration for a group of assembly steps; Details 
generally illustrate a single step. When you are 
directed to refer to a certain Pictorial “for the 
following steps,” continue using that Pictorial 
until you are referred to another Pictorial for 
another group of steps. 


PHILLIPS 


LONG-NOSE A 
SCREWDRIVER 
1/8" &1/4"-BLADE 
SCREWDRIVERS 


*TO REMOVE SOLDER FROM CIRCUIT CONNECTIONS 


PENCIL 
ERING IRON 
40 WATTS! 


Most kits use a separate ‘Illustration Booklet” 
that contains illustrations (Pictorials, Details, 
etc.) that are too large for the Assembly Manual. 
Keep the “Illustration Booklet” with the As- 
sembly Manual. The illustrations in it are ar- 
ranged in Pictorial number sequence. 


Position all parts as shown in the Pictorials. 


Solder a part or a group of parts only when you 
are instructed to do so. 


Heathkit 


6. Each circuit part in an electronic kit has its own 
component number (R2, C4, etc.). Use these 
numbers when you want to identify the same 
part in the various sections of the Manual. These 
numbers, which are especially useful if a part 
has to be replaced, appear: 


— In the Parts List, 


— Atthe beginning of each step where a com- 
ponent is installed, 


— In some illustrations, 

— Inthe Schematic, 

— In the section at the rear of the Manual. 
7. When you are instructed to cut something to a 


particular length, use the scales (rulers) pro- 
vided at the bottom of the Manual pages. 


SAFETY WARNING: Avoid eye injury when you cut 
off excessive lead lengths. Hold the leads so they 


cannot fly toward your eyes. 
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SOLDERING 


Soldering is one of the most important operations you 
will perform while assembling your kit. A good sol- 
der connection will form an electrical connection be- 
tween two parts, such as a component lead and a 
circuit board foil. A bad solder connection could pre- 
vent an otherwise well-assembled kit from operating 
properly. 


It is easy to make a good solder connection if you 
follow a few simple rules: 


1. Use the right type of soldering iron. A 25 to 
40-watt pencil soldering iron with a 1/8” or 3/16” 
chisel or pyramid tip works best. 


2. Keep the soldering iron tip clean. Wipe it often 
on a wet sponge or cloth; then apply solder to 
the tip to give the entire tip a wet look. This 
process is called tinning, and it will protect the 
tip and enable you to make good connections. 
When solder tends to ‘ball’ or does not stick to 
the tip, the tip needs to be cleaned and retinned. 


NOTE: Always use rosin core, radio-type solder 
(60:40 or 50:50 tin-lead content) for all of the solder- 
ing in this kit. This is the type we have supplied with 
the parts. The Warranty will be void and we will not 
service any kit in which acid core solder or paste has 
been used. 
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RESISTORS 


Resistors are identified in Parts Lists and steps by 
their resistance value in Q (ohms), kQ (kilohms), or 
MQ. (megohms). They are usually identified by a 
color code of four or five color bands, where each 
color represents a number. See the “Resistor Color 
Code” chart. These colors are given in the steps in 
their proper order (except for the last band, which 
indicates a resistor’s “tolerance”; see the “Resistor 
Tolerance Chart”), You do not need to memorize the 
color codes, 


Multiplier 
BANDS: 123 Tolerance 


5-BAND RESISTORS 
(£1%) 


4BAND RESISTORS 


(Zs-) 


BANDS: 1 2 
Multiplier Tolerance 


Occasionally, a “precision” or “power” resistor may 
have the value stamped on it. The letter R, K, or 
M may also be used at times to signify a decimal 
point, asin: 2R2=220 

2K2 = 2.2kN, or 2200.0 

2M2 = 2.2MiQr 


Precision resistors may also be marked as shown in 
the following examples. The values of the multi- 
pliers are shown in the “Multiplier Chart,” and the 
tolerance values are shown in the “Resistor Toler- 
ance” chart. 


Resistor ‘Multiplier 
Value Tolerance 
' 


EXAMPLES. fo09c = 100 x 0.1=10 2, + 0.25% 
1001D = 100 x 10= 1000 2, +0.5% 


CAPACITORS 


Capacitors will be called out by their capacitance 
value in »F (microfarads) or pF (picofarads) and 
type: ceramic, Mylar®, electrolytic, etc. Some 
capacitors may have their value printed in the fol- 
lowing manner: 


First and second digits of 
capacitor's value: 15 


Multiplier: Multiply the 
first & second digits by 

the proper value from the 

“Multiplier Chart.” I 


To find the tolerance of 
the capacitor, look up 
this letter in the capacitor Tolerance chart. 
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RESISTOR COLOR CODE CHART 


Bandi | Band2 | Band3 | Multiplier 
(ifused) 
Color istDiait | 2nd ovat | 4rd Digit 
Black 0 0 0) 1 
Brown 1 1 1 10 
Red = 2 2 100 
Orange 3 3 3 1,000 
Yellow 4 4 4 10,000 
Green 5 5 5 100,000 
Blue 6 6 6 1,000,000 
Violet 7 7 7 10,000,000 
Gray 8 8 8 100,000,000 
White 9 9 9 — 
Silver — — — 01 
Gold — es = 1 
RESISTOR TOLERANCE CHART 
| COLOR OR LETTER 
+10% SILVER 
+ 5% GOLD J 
+ 2% RED G 
+ 1% BROWN F 
+0.5% GREEN D 
+ 0.25% [BLUE c 
£0.1% [__vIoLeT B 
£0.05% [_GRAY 
MULTIPLIER CHART 
FOR THE MULTIPLY FOR THE MULTIPLY 
NUMBER: BY. NUMBER: BY 
0 1 | 4 [10,000 
1 io | 5 [__ 100,000 
2 100 8 | 0.01 
3 1000 9 I 0.1 
CAPACITOR TOLERANCE CHART 
10 pFOR OVER 
LEUEER LESS 10 pF 
B +0.1 pF | 
c +0.25 pF | 
D +0.5 pF 
F | 21.0 pF +1% 
G +2.0pF +2% 
H +3% 
J + 5% 
K | +10% 
M | + 20% 


EXAMPLES; 151K = 15 x 10 = 150 pF 
759 = 75 x 0.1 = 7.5pF 


NOTE: The letter “A” may be used at times to signify a decimal 
point, as in: 2R2 = 2.2 (pF or uF). 
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PARTS LIST 


Unpack the kit and check each part against the follow- 
ing list. Any part that is packed in an individual 
envelope with the part number on it should be placed 
back in the envelope after you identify it until all the 
parts are accounted for. 


The key numbers correspond to the numbers on the 
“Parts Pictorial” in the separate “Illustration Book- 
let” beginning on Page 1. 


KEY HEATH 
No. Part No. 


QTY. DESCRIPTION 


HARDWARE 


NOTE: Hardware packets are marked to show the size of the 
hardware they contain (HDW #4 or HDW #6, etc.). You may 
have to open more than one packet to locate all of the 
hardware of one size (#6, for example). 


#2 and #4 Hardware 


2-56 x 11/16” screw ) 


4-40 x 1/8” setscrew eli) 


At 250-352 "2 
A2 250-156) g 


A3 250-213 #2 4-40 x 5/16" screw 

A4 252-51 “2 2-56 nut 

AS 254-26 2 #2 lockwasher — 

AG 254.9 2 #4 lockwasher ~ 

Ay 259-9 1 #4 solder lug ~ 

#6 Hardware 

B1 250-1282 2 6-32 x 1/8" setscrew 

B2 250-230 14 6-32 x 3/16" setscrew 

B3 250-1280 18-66-82 x 3/8” black 
screw 

B4 250-1423 6 6-32 x 3/8" flat head screw 

BS 250-475 4 #6 x 3/8” hex head, 
‘sheet metal screw 

Be 250-1264 2 6-32 x 3/8" hex head screw 

87 250-1331 4 6-32 x 5/8" screw 

B8 250-134 1 6-82 x 3/4" brass screw 

B9 250-79 2 6-82 x 1-1/4" screw 

B10 250-1290 1 6-32 x 2" brass screw 

B11 252-3 22 6-32 nut 

B12 253-127 2 #6flat steel washer 

B13 253-714 28 #6 brass washer 

B14 254-1 24 #6 lockwasher 


To order a replacement part: Always include the 
PART NUMBER. Use the Parts Order Form furnished 
with the kit. If one is not available, see “Replacement 
Parts” inside the rear cover of the Manual. Your War- 
ranty is located inside the front cover. 


KEY HEATH QTY. DESCRIPTION 


No. Part No. 

#8 Hardware 

C1 250-585 16 8-32 x 1/2" screw 
C2 250-329 17 8-32 x 5/8” screw 
C3 252-4 1 8-32nut 

C4 252-180 1 8-32 wing nut 

C5 253-9 10 #8 flat steel washer 
C6 253-715 48 #8 flat fiber washer 
C7 264-2 8 #8 lockwasher 

ce 259-2 2 #8 solder lug 

#10 Hardware 

D1 252-163 3 10-32 wing nut 

D2 252-199 26-10-32 brass nut 

D3 253-19 6 #10 flat steel washer 
D4 253-716 16 #10 flat fiber washer 
DS 254-3 3 #10 lockwasher 

Dé 259-26 3 #10 solder lug 


Other Hardware 


E1 250-1235 2 1/4-92 x 1/4" setscrew 
E2 252-39 2 1/4-32 nut 

£3 252-701 11 Control nut 

E4 253-10 5 Control fiat washer 
E5 253-36 1 Brass spring washer 
E6 253-749 6 Small cork washer 
7 253-750 6 Large cork washer 
E8 254-5 5 Control lockwasher 
E9 258-704 2 Dished spring 

E10 258-705 2 Forked spring 

E11 258-734 2 Contactor spring 
E12 259-10 1 Control solder lug 
E13 455-13 3 Shortshaft bushing 
E14 455-26 2 Long shaft bushing 
E15 455-642 1 Shaftcollar 
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Sensor Assembly (#100-1836) 


IMPORTANT: The Sensor Assembly rontiins the 
following parts. This Assembly has. been factory 
tested and elignod. Do NOT attempt to adjust any 
components in the Sensor Assembly; to do's0 may 
void th Warranty. Replacing components Inside the 


Assembly may also cause tf to require roalignnent 
atthe tectory 
HEATH GTY. DESCRIPTION concur | HEATH Ory nescRIPTION rou 
Hardware (Cont) 
2 e7hiyavetny fro. see 2 
ce 
| tomoncoy Sane ‘ 
| ftoanoresngeh han : 
| Balan or é 
MISCELLANEOUS 
4 ear 620 2 NeB6AONIN2RSSOr —oroN oN0e 
in 0 os tWeortvoo aoe 
 cnae a 3-140 1 Rotary swt | swior 
same. 1 Pow creat bow! 
CAPACITORS — colt Bee 2 ket 
soto 2. us mcg exae | 282%9 1 Sorerouseg 
Bie > boigrmenemaony ton | 363 4 tanh ee ore 
’ & ig rset 3a amontee nie 
11 PRG timer Opec 3 fae 
‘oss | sun ot =o ge 
53 4 Gomes ote 
HARDWARE 
eoden ba. 18mm 


Pge 10 
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STEP-BY-STEP ASSEMBLY 


REAR PANEL ASSEMBLY 


Refer to Pletoral 1-1 (lustration Booklet, Page 1) 
for the following steps 


(-) Loeate the sensor assembly. and postion it as 
shown in Detail 1-14. CAUTION. BO NOt 
ATTEMPT TO. ADJUST OR IN. ANY WAY 
TAMPER WITH THE SENSOR COMPO: 
[NENTS, EXCEPT AS DIRECIED INTHE FOL 


Detail 1-14 


LowInc 
calibeatod: any attempt to read 
stay void the Warranty 


Ths unit fas bows fact 
ts controls 


emmig feedthrough Insalaisee |#71-3) and 
ther parts. Oyen one af tbese packets and 
move all of its contents. Replacs the be 
‘eashers with small cork washers, Us these 
parts in the following steps, and shicard te 
filme eashers 


efor agai Detail 1-24 forthe next foursens. 


(A) 4, Puce nit on ene wn fa fevltona stud 
ur the aut until 4/a" wf the thread 1s 
hone the mil: Push this end of the stud 
through the hole inthe end of the strap ent 
tng from switeh SW209 Ing 22. Turn another 
fut onto the end of the stud to sncure the 
strap: then gasp the inner nul with pliers 
‘i ynu tighton the outer aut with the wrest, 
provided 


2 Place a fat washer onthe aad ofthe xt 
followed by w male ceramic wlement, ania 
‘nal cork washeras shown, 


(=F) ta exactly the same manner, (stall feud 
through stud on the rnd of te stray comming 
foam switch SWaut lig. Place a flat 
washer, the male cergaiic element. sl» 
mall cork wuaher onthe stu 


(4 ta exactly the same manner, jnstall the re 
moining feadthraugh std on the end of the 
simp coming from switch SWIOT lug 4 
Place 4 flat washor, the male vrramic te 
‘ment, and a smal cork washer un te td 
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Detstl 1-18 and position the stu at 
Jug. stright up, near the lower corner uf the 

mune assembly as shown. You will have to 
‘hon the strap slightly to do this Postion the 


Stull af Lug 12 stenight up, dinwctly across the 

vewiteh 2" fram the stud at lug 8 

Keer again to Detall 1-18 and_position the 
ot at lug, 4 stsight up, sot 1/8" teom 


the stud at hug 12 and 1" from the stud at lig 


Uislone you mount the sensor refer tate inset 
Arawing om Dotal) (Band make certain the 
rotor index iat the “bypass” setting exactly 

Them, do not move the rota from 
this position duricg any later step. 


Position thw chassis on your work area ay 
ea tn the Pictorial 


Refer to etal 1-16 andl install 4 8" grommet 
in hole \ from the axtside of the panel as 


Detail 1-1€ 


‘Place this sensor assembly close to the tear of 
the chassis. Then push the end of the senscr 
able into. grammer A and ull the cable 
Uicough to take up all the lack, 


TWSET 
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NOTE: tn the following st 
sensor assembly onto the rear 
slack out of the cable: pull i 
toavoid kinking it on the inside o 


by, 


“4 


tal 


a you position the 
keep, all the 
ih grommet A 


Mount the sensor onto the soar panel 50 the 
throw feedthrough studs are positioned Into 
holes By C, and 0. Loosely secure the sensor 
housing to the rear panel with thewe #0 8 
hhox hovd sheet motal screws aE, Fy and 


Refor to Detall 1-1D and work the contr por= 
tions of the thee fondtheough insulators toto 
holon 8, C, and 0, Then plaue a small vork 
warbor, a fomalo ceramic slement, a fla 
Washer and A Hut onto wach feedthrough stud 
Pighton each mat fing tight 
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(-9/ Hond the rounded part of a cable clamp sa it 
ls just Ute lager than the dhamoter of the 
sensor cable. Place the clamp onta the eable, 
hen secure the clamp to the ear panel and 
the sensor ut H with 4 #6 = 8" shoot meta 
screw. Position the cable and the clamp nx 
shown in the Petorial 


(KU ‘Tighten tho mount wen a, Cand 


NOME; In the following stop, donot overlighten the 
foeithrough nut and ak th falar 


17 Tarn the mut on ach fontaine 
8G, D unl te fupt stay, Thon plac th 
rinalitog Wat i Abend sac Font 
ids 1 All nk boc esi lac 


Detail 11D 
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ee tay steeu asics |) 4. Mout large coramte insulator (471-11) as 
shown Aefore you tighten the hardware, 
(hese winénur uke sire about 1/4" af the threaded tu 
re extends fram the nut ow the insidi of fh 
aoe hassle, Do mot avertighten the hardure 


rat MT {| & Stew #10 faekowasbur mts th std on the 
Fs + \oeKWasien batsido ofthe chassis ‘The Wirh auothor aut 
Ta 6 onto the stud and tigkten i" against the 
eR lockwasher. 
eww ou (-) 3, Temporarily urs the remixing nt nt th 


stud on the inside of the chassis 
Detail 1-24 
(.) j#-and J5: tn the same manner, mont Tange 
eramic feedthrough lesulairs at 8 ane | 


Rafer (0 Pletal 3-2 (IMlustration Hooklot, Page 8) fur 
th following stops 


|) Berm #8 solder ga shown ik Deal 1224, 

‘Then mount the solder lugat DA an the chassis 
‘panel ax shown in the Detail. (Ise 8-92» 
ardwice, two #8 too lat washers, and an 
8-32 wingnut Position the solder lugas shown, ney 


Tether hunt 
vance S 
1 eee to Detall 1-28 and tout a lage craic ceseu Bouse 


fedtheough insulator at }3 on the chassis wear panel a 
in the following three steps. NOTE: In adeltion to heat cep) 
the parts supplied with the insulatar, you will need oni ab te OO), 
#10 lorkwasher, Also, place the fiber washers 

‘vith large cork waskers. Discard the fiber washers. 


Tia 


“EERAMIC INSULATOR 


Tat WAsnen 
we? 
wr 


\ivarive sue 


REMAINING NUT Detail 1-28 
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|) Refer to Dotall1-2Cand slide two #20 tee! flat (| Referagain to Detail 1-2C and mount the short 
washers anta the stud on the outside of the ing bar onto the studs of eeramic feedthrough 
ngnut onto insulators }4 and 13. Be surn the shorting bar 
Js hetwoen the #10 flat steel washers. Also be 
sure the open aide of the shorting bar 48 on 

the std of a shown, 


| )) Sotthe chassis assembly aside temporarily 


Detail 1-2¢ 
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PICTORIAL 2-1 


SWITCH PREWIRING. 
olor ta Pictorial 2-1 for the flowing steps: 


(| Positiag the pushbutton switch assembly. 
en-loop lugs daw a shown 


(| Di e0ch of the four OF wF ceramic capacitors, 
tut one aad 114" Form a Joop in the end 
pach 1 toad, 


Notes; 

1 Inthe following sts, you will Goamect the four 
Dpmpared OL uP eapacttors to SW lags: These 
sith stnight lugs, without loops, on the top of 
‘tho switel (as shown inthe Pictorial). 


1 the flowing steps, [NS] means sotto salen 
frecause ofher wires will be added later, "8." 
with number. such a (5:2), meanstosader thy 
‘connection. The number fallowing the *S" tells 
how many wires are at the contection, 


2; 61 AF coramie capastorto SW lug /S-1) 
() G01 pF eeramiceapacitart0 SW hug (5-1) 
{ } C01 eaamiceapncttor to SWS lug (8-1) 
(1) Ca:.01 a prrnmic eapacttorto SWa hig §(8:1) 


NOTE: Th froe capacitor leads will be connectod 
lator 


Pages 
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PICTORIAL 2-2 


ofer to Picture 


he followings 


(| Bosition the pushbutton switch assembly, 


(J Gat te tends of 30.5 EO (bemcbluogtn-end 
risistor 10 3:8", Bend bots lnpds to form a 90- 
tdogrem anjlo ta the body of the resistor; then 
fora small hook in the en of wach lea 


) R2 Connect the prepared 16.8 kA resistor 
byorsoen switch SVEZ hugs 1 (S-1) and 6 (8-1) 
NOTE: Be sie the resistor loads touch unty thy 
Usignatid switch lags, Cut off any excess load 
fends 


Refer to Detail 2-24 and cat and separate the in 
dividual wire ends, using dlayonl eaters, a 


dns end ofthe #-conductor cable. Oneat atime, 


recalling 
‘will hav eight soparato wires. NOTE! You will 
lus these wires to continue wiring Your bit 


Detail 228 
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NOTE: When yois are instructed to prepare stranded 
wwiee, a6 in the flowing stop, cut the witw to the 
Jeng Indicated and temove 1/4" of fasulatfon from 
ach wire end. Then tightly twist the wire ends unl 
‘nl 9 small amount of solder to hold the fine strands 
together 


|) Pruparesth following stranded wires: 


orang Peed 
TAMrbiue 21/2" yellow 
IS valet ard 


Pgreen 


| 1 Gonnect one ond of 2 4” orange wire to switc 
'SW2 lu 5 (S-1} Route the foe end ofthe wire 
‘as shove twill br connected later, 


‘Counoet 1-4" blue wire fram SW hng2(S-1] 
to $W2 hig 2 (S-1) 


Connect 4 2-12" violet wie from SW3 hug 5 
(S-i) to Sit lug2 (8-1) 


Connect a2" urven wire fo 
SW lug. (S-1), 


Wi hug 4 (NS) 10 


Gannoct 2° 
SW1 lug 4 (5-1) 


dayne eon SW9 luge |S) 


NOTE: tn the following steps, temporarily move any 
switch Wires as necessary to allaw clearance an yun 
solder other connoctions. 


(1 Gannect one end of «212° yeltow wine to 
switch SW2lug4(S-1) Route there null the 
sie aeshowa!itwill be otic date. 

(Connect te fron und of a a red sine teeth 
SSW1 lug 3(S:1)-Route the feeend of the wire 
lasahowrn: wll he cormmocted ater: 

FRONT PANEL ASSEMBLY 


Refer te Pietseal 2 
the fallowing steps 


[ithasteation flooklet, Page a lr 


()) Position the chassisas showin 


4 er 2 . . * 
e Herbs wees Boe Nee ails od STEM i 
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Refer to Detail 2-4 and mount the pushbutton 
switch aswmbly on the front panel at SW1, SW2, 
fund SW in the fllowing live steps. 


Position the site jssembly Into the from 
panel ao th open loops are (award the left 
sid of the chassis. 


Cut the Indicated lug of the terminal strip 
in half weshoven, Discard the cutat! lug 


Secure the top of the switch assembly at 
J with «2-56 > 11/16" screw, a 3" spacer, 
4 #2 lockwasher, the terminal stip, a #2 
Tockwasher, nl a 2-38 ul. Position the 
cut terminal strip 1ug oi the top fier 


3 @: 


Heathkit 


switch lug us shown im the Inset drawing 
NOTE: Pull outward va the terminal snip 
befor you tighten the mounting snow 


Sevure the bottom of (hi soetch axcombly 
fa K with a 2-96» 11/16" ecrew, & 8° 
1,444 solder Ivy, and 2-56 nul Po 
‘solder lug straight down us 
shown in the Petoril 


Push each pushbuttor sn and oo) 1 make 
sure nuns of them bind in the front panel 
HH necessary, temporary louse the switch 
rmnunting hardware aad move the switchs 
tosembly as necensary, The) zeighien the 
hardware 


Detail 2:34 


Heathkit 


9s 15/9 
lg 


Detail 2-38 


(| Retwr to Detail 218 and mount the counter 
1 the counter brackel. Use two 4-40 > 3/16" 
scrwws and Iwo #1 lockwashers, Be sure the 
fedges of the counter ate parallel to the edges 
ofthe bracker before you tighten the screws 


NOTE: When hardware is called for in a step, only 
the serevr size will be given, For instance, if 6 
18" hardware is called for, use 0 8-32 % Vl 
screw, one or more #6 lockwashers, and 2 6-32 mul 
‘The Pictorial or Detail will shaw the number of lock 
Wwashucs to use, Use the plastic nut starter to pick 
Uipand sar uuts-on screws, 


||) Locate the small wind and, if necessary, a0 
itoge the in protective ni fam ester or 
Hath aides fh window 


11 Redoe ty etait 228 ane moun the eounter 
assembly and thw windaw to the front of the 
chassis at W amd 2 U0 6 ay" ha hoa 
Taientn a show, 


||) Rotor ta Detail 2-30) ana ge the small allen 
wench to tant 040) % 18" setucrew ts the 
stepped cote 


Detail 2.46 


Similarly. stan4-40 © 
yan gears 


) Starta-a0 6 1 setecemvrint the shaft collar 


Uso hu Jango allen wrench ta start fee 6-92. 
{18 setscrows Into each of the four shast 
aula, 


| Se on of the teylon goats the shaft ealbar amt 


tho four shalt couploss aside until thoy aco 
calla for In. step, 


wane 


eat 


Detail 23D 
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Detail 2-38 
CALTTION You can vary easily strip We trpads 
tiv aenow holes in thi nylon gears whew your snout 
‘bom ar thelr shall, asin the next stop. Thesetore ser 
‘not ovectighton the setscrows veh you seri I 
se ott sha 


|) Retor to Detal 26 and mount # nylon gear 
‘ont the steppe coupler ax shown, Be wut the 
snlserew ners Ue racissed awa eh the 
‘ouplat Whe carefully Hight the setste, 


|| Turn the shaft ofthe counter until you eam read 
‘000 through tho front sine window Then tn 
porary mount the stepped coupler onta the 
‘shaft of the counter. Push the stepped coupler 
all ‘he way onto the shaft of the counter before 
{you tighten the setscrone, Tighten the setscreuy 
(ly enbugh to ld the couple in place 


FRONT PANEL WIRING 


hoe ro Pictorial 2-¢ lustration Hook, Page 5) for 
‘tho following step 


1} Leet the spiral shield (¢206-406)- Pull wn the 
tends of tho shield and stretchy Mt evendy tow 
Int of 26° 


1} Refer to Detall 2-4A and ot both ends of the 
pial shield, ataighten te spiral for Heng, 


Heathk 


of V2", Thes form 4 small hook ln the wite 
‘end as shown, 


[}) Straighten out the sensor cable coming. frum 
rar panel grommet A Now cult the cable (0 
‘length of 27° (from the cable clamp on tho 
twat panel) Discard the vxcone cable 


{}) Remove 1-172" of outer insulation from the 
sensor cable. Be careful not to cut into the 
fnnee wire insulation when you cut the cuter 
insulation 


( ) Tightly ewisttogothor the yew endef the ve 
scr cable (a tightly-wrspped pire of tape may 
bbe helpfull. Then push th fre end of the 
‘eable all the way through the spiral shield, 
‘until the rear en of the shield touches rable 
‘lasnp Hon the rear pane), 


{) Temporarily rf to inns #200 Pictorial 4 
{Mllasuatian Booklet, Page 12} an connect the 
hook on the teat wad at the spiral shiv 1 
the inner side of cable vlamp H. 


|| At the front nd of the apirat shee, untwiat 
‘the bare ends ofthe apnea 


(- ) Gt ff hwriare wire an additonal 44 


1 |) Prepare the five sensor cable wire ends 


Connect the free ends of th sensar cable and th 
‘vite end ofthe spiral shield as follows: 


( )- Connect the hook on the fw ond ot the spiral 
ahleld tosulder hig (NS) 


1. | Gomnect the ond ofthe black witn to 
K (NS. 


si 
19) Goer the end ofthe howe wrt SW a 
ab 


{} Con he nal of the white wire ta SW Iv 
(8) 


Heathkit 


| |) Gannect the end of the rex! wine to SWS lug 


4182) 


Cann the ond of the sme wire to SWS hag 
318-2), 


olor to Pictorial 2 
for the following saps. 


Litlustation Booklet. Page 5} 


[NOTE to tho following steps, yous will coninect the 
fpmviously installed .01 wf capacitors coming fran 
i igs of switch SW to soar kag. 

[| Gre SW lug 6 fo salder tug K (NS) 

(G5: hug #0 sulder tag K INS 


| ce 


SW3 ligt to solder lug K (NS) 


(G42 SW 1g to solder luk ($56), NOTE: Use 
‘ough solder and heat to assure a good en 
hwction om all shx ads an Wines atthe solder 
‘each wite and lait and wife it tobe 

uly soldered. Rofent the conte 
Han i necessary 


‘Chnek the capacitors on the back of SW3 0 
rmuke auee that none of the capacitor lus 
Fonich ant another, and Yhat none of thers are 
shorted th other sats gs. Reposition the ca- 
‘pacitursl slightly necessary. 


(Cut both Yous of 40-2 Kt yn btheredsted 
slatoe to 12", Refer to Detail 2-5A and form the 
‘esitor tons as shown 


Page 2) 


)RE-Place one aif he 40.2 KA yeastor leas int 
tive ayolet at Ig of ferminal svi ag shown 
{in the Pictorial (§-1), Carehully eal the end of 
‘the other resistor load s0 1 just hee through 
the eyelet at terminal strip lug 3, Solder the 
lad to Uhe eyelet. Cut any excess lend length 
from tosninel strip tug 


|) Garetully check the space Between the inside 
‘of the terminal strip and the Yop of the svete 
‘assembly, I necessary, bend the lerminal sti 
‘Outward slightly so the terminal strip Lays ct 
‘sot short tothe frame ofthe switch assembly. 


| Bend the top of terminal stip J hug 3 down 
sear voto switch SW2 lug 1, his has: not 
llready bees dove Te sure the terminal strip 
lag touches only the designated switch lug 
‘Solder the connection, 


) Prepare the following stra 


fod wns 


¥ gray 
417 pray 
F beown 


1 Coninpetcme enlf « 3°gtny Wie to tanto 
strip} Jag 2 (NS): Rome the fee: end of thn Wo 
‘as shan a. will be conor later 


} Connect one ond of a 4122" gray wie 
torminal tip) ug 2(S-2). Route the eee cud of 
the wire as sb Fill be comet ate. 


|) Connect ate end ofa 4" brown wire to nema 
farip Thug 1 (S-1), Route dhe tre ead of the 
‘wine as shown il be cannoctd Later, 


) Check sll pushbutton switch and terminal 
srip connections to make sure thay ate sol 
doce, that all eirw nssembly and lead ence 
tre cut of, nd tht 90 wires or loa are shor 
ed to adjacent connections. NOTE: Thy fr 
‘eds ofthe bx wires coming from the pushlout 
ton switch assembly und tersninal strip will 
‘be connected later. 
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rails 


@wvewut 


Detail 26 


efor tp Pictorial 28 llustratlon Booklet, Page 6) 
lar th following steps. 


fi Detail 2-64 and woul miter bracket 


nthe inside of the tent pare a. ith 2 

WS" fat hood hardware. fst saet the nut ato 

thw ne ofthe sere twill be thtnned later 
| tn thr same manner, foosely Install meter 


bracts ut NP and 


oli Detall 2-08 forthe next seven steps 


[NOTES ln he fllowying steps. bi sure: placa the 
smoters on a saft cloth whenever possible a avoid 
scratching the moter faces. 


heen 


Heathkit 


1. Remove both metirs trom thele shipping ee 
tons, Discant the ieter mounting hatd 
‘ad discard the shitting wirus frum 
ir tran. 


2. Gt fe 1/2" plvees of Foun tap 


3. Remove the papor backing from une side of a 


hown in the Dh 
tape fram top 


tall. Be sure 10 c 


4, Prossamcth |) 
se the ate 


ploceat laps ante the other 


4, nthe sememainer, install the reining 
U2" pincos of tap un tbe aides of the 


18 Mi Position the REF moter (#407-758) Into 
‘he metercutat at M2 as shown in the Deal 
Socuretho sides af the meters with brackots P 
and R ax shown, Tighten Thy brackot 
hardivare. 


Mz: tn the samo manor, mount the FWD 
muster (#907757) 91 M2.a5 shawn in the Lo 
tal. 


Heathkit 


|.) Postion the miter og as shown inthe Picto- 
rial. Ther tighten the lug hardware f this has 
not already been done. Be careful not 0 over 
Uighlem the hardwara or you could damage the 
moter, 


|. 1 press the thee sitet pushbuttons to take 


NOTE: When you Iastall the front panel label in the 
falloyring stp, dma goss tho labo! ent Us front 
Jue! until yor-are absolutely certain is positioned 
fearretly; Whort the labs aellssive hacking touches 
the surface of the front pace. i¢-will bu dificult 40 
remave we reposition 


Detail 2.66 


Page 20 


Refer Wo Detail 2-60 and temove the paper 
Jacking from the fat panel labo Holding the 
label stretchud between bot hands, carefully 
lowe i onto the front panol. paying particniar 
attention tu the eauater, switch assembly aned 
Tver cuts. Lower the lito nate the front 
pan Thee, working fom the eater outséars 
Inboth directions, sot tn abel fesily ont 
the rot pane 


~ 
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ann naga 


oN 


fusenases 
cungine 


Detail 26D 


[NOTES In the next two stops if he fat washer dos 
‘ot fi onto the brass bushing, you may discard the 
washer 


|} Refer to Detol 2-60 and loosely installa short 
htt bushing én tie front panel at S. Use & 
trutrl lal washer. comtral lnckweasle, arb 
ral mt. 


)) tn thesame manner, Jousely tustall shost shalt 
bushings at and 


engraat 


Heathkit 


Detail 2-0, 


RRS: Reloy to Dall 3-58 ond jnatoll w 250 KAD 
‘eontzo) at RS us shown, Use vomtrol harsivare 
and position the control ax shown in the 
Pictorial 


efor to Detail 2-6" and place & control lock 
washer-on the switch detent and install the 
detent in fant panel hole Y. Secure the detent 
With-a control flat washer and m control nut 
(tighter the hardwaee). Position the detent as 
shown inthe Pictorial 


im acnvasice 
OL so 


Detail 2-6 


Heathkit 


Refer to Pictorial 2-7 (Illustration Booklet, Page 7) for 
the fallowing stops, 


NOTE: When a wire oF wites pass through nw 
onnection tn another Connection, each wie atthe 
first connetion will be counted ss two wires in the 
solder instructions, one entering and one leaving the 
connestion, 


) Remove an additional 1/4” total 172" of insula. 
tiga from the free end af tho rod wire coming 
from switch SW! lug. Route this wire around 
terminal strip J a8 shown. Then pas the bare 
tnd ofthis wire throughs control RS lug 2(S-2]%0 
Tug $181), 


)) Route the yellow wire coming rom switch SW 
lug 4 around torminal strip J as shown. Then 
‘onnoct the bare end ofthis wire to conteal RS 
tug 1 (8:1) 


7. Connect @ 001 4 caramale: capacitor be: 
‘ween meter M1 hugs 1 (NS}and 2 (NS). Position 
the capacitor ax shown. Cut of the excess lead 
lengths. 


(CB: In the some manner, connect 400% 
termine capacitor between lugs | NS) and 2 
(NS) of motor M2 


Connect the free oud ofthe ccange wi 
fim SW2 lug 5 to moter Mi Jug 1 (8-2) 


Connect the free omit af the linger yeuy ware 
ming from tarminal strip | luy 2 ta meter Mt 
lug 2 ($-4) 


‘Connect the fr md of this shee uray vi 
toning from terminal sry | Hu 2 a nse M4 
Tag 2 2 


‘Connect thn of th bayer wis con tii 
terminal step hag tto-mctes Mz lb [S21 


heck all of the witing on the front panel 
Make sure cack wise is soldernd propery ta 
Ms lug or terminal 


‘This completes the front patel wiring, Sot the chas: 
sis assembly aside temporarily. 


2 
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Clack, 


PICTORIAL 3-1 


TRANSMITTER AND ANTENNA 
MATCHING CAPACITORS (Ct and C2) 


Autor ty Pletorlal 3-1 forthe following stop 


NOTE: tn sot of the faldoneing stop, you wll lad 
double chock-off spaces —'( ) | J" one sot (or 
‘cipacltor Gand the other far G2, Prefore all of tha 


‘aps for one eapaettar before you start to ussemblethe 
ii 


(A 04 tarcat te fatto parte 


“Two control nuts 
Ope 0-778 hex thaft 
“Two large 3/16" spacers 
25 lange 17/84" space 
26 rotor plates 


‘Da th tollowing procedure 1 assemble the mateh- 
Ing capacitor olor assembly 

[Nf 4. Turn ncontrat nut otto the Indica ont 
of the 9.7/8" hex shat, Adjust this control 
frst ao the buts of tho nt is 1/48" from 
‘on wd of the cnthemaded part of the 
hall Try not to disturbths aut when you 
‘perfarm the fllowing aps, 


Heathkit 


‘kia 


wide 


Sdea ang /28° «pace al the way an 

Ah salt i eget to cand 

MH § 9. Mitch he hex ohapod hutotn arora 
with the hax shape an he. ahaf. Then 

Sloth tty plate onthe sha unt 

is ngtnat he 3/10 spacer 

(9.1) 4. Slide ltgo 27/04" spacer onto the shaft 
soit agin te ee ro pe 


‘Math the: heocshaped hale jp a second 
fotor plate oth tha hex sbi on th 
shaft Match th position of the second 
plate with that of the first rotor pla 
‘lide the rotue plate qt the shaft until 
Is-agalnst tho first 17/02" spacer 


Miys 


Woe 


Repent stops 4 and 5 uni) you have 26 
rote plats ane 25 large spacers usted 
‘on the shat. 


ini 


Wee 


lace another large 3/30 
ar of shal 

‘se the remaining control nul to secure 
the rolor pltos and the spacers 21 the 
shat 


cur nthe 


Set the rotor assembly asile temporarily. 


Heathkit. 


Page? 


Detail 3-24 


Rolie Pietra 3 
the following stops 


[ltustestin Boaklet; Page) for 


ores 


| Ther coramie dhvtlator plates have two ralsed 
seas om uns side. When you are jnstricted to 
moti thoaw plates fo eapacieur plate in the 
sad stp. be suse you position the aide wit the 
ried area toward the capacitor plate, Alea bes 
son you orient owch insulator plate so its 
straight odgn is positioned as abiowel In thn Da- 
tai 


2 Whom you tighton the #282» 1/2 screws to 
soxaire tho capieitor jnaulitor plate to 
‘capacitor plate, donot overtighten the scrowx as 
you may beth the exeamle insulator platy 


110) Rotor tu Detail 8-24 wn 
Anaulutor plate tera capacitor front plat 
sand, AC: Us an @-32 » 1/¥"serou wd two #8 
flu fiber yenshors ot ouch of thw tiva holes 
Make sure you install the insulator plates 
thesamo sides the bushing. ws shown Als 
hold this side of ths fmt plate nati Mat 
furfiew whom you tiyhen the seresee. This 
welll make eure thu top edgy nf the reranile 
insulator plato (x fash with thy top wie of 
tho capacitor front platy 


(1 () Shrilarty, mount another manic tsslator 
flat to thy capacitor front platy at AG ant 
AB. 


111) Lowa the following parts: 


 Thwe 10-32 + 718 threo enh rid 
SFout 10 fn fer wasters 
~ Eight 40-32 ats 
Tio tual 136° spacers 
~ — sWismall 17/68" spacers 
~ as stator plates 
~ Grn capocitor front plate assembly (assem- 


‘led kn preelons sep) 


NOTE: tn the following steps, you will assemble 
matching capacitar stator assembly. Carsflly as 
femble the putts as shown in the Pictorial. Re sure 
toch pact isin ite proper plies and that you Highton 
theimicatnd nue prop. 


Assemble thestatorwetion ofthy oatehing capacitor 
i follaws 

WAU) A. Start 9 02 mu onto ime eof ech 
Treated rod, Tum one uf these nuts ante 
tach these rod ut ICs al he wy 
bata the theeadte arto ofthe tod. Back 
thissaut aff url two treads are spose 


W411) 2 Start o ancund 10-92 mut pte each 
threaded rod. Position the rut 3/36" Iren 
the frst nut ag shown. NOTE: Thin aut 


‘may bw ad jast later 


[Wa Slide #20 stat fer washor unto he ond 


bf each theadeel rod 


W) (1 4) Position the eapactton frit plate autie- 
ya shown (oote the position of the 
teramie inate platen Use thee i= 
ilcated holes} Thon insert theends ofthe 
Threaded rode (that have the nuts) 
‘rough bales AA and AD fn the ind 
cated eeramic insulator play 


14) Side 10 fay fer washer onto the emt 


ofeach tread ro 
(M1() 8 Stor 10-32 nut onto the wad of each 

threaded tod. Tarn these nuts onto the 
tods unt they are sng agalast the 
eeamie, Ingulators. und fiat fiber 
washers. Do not overtighten the utsand 
bakethe insulator, 


MY |) 2) Sten 7764 st spine uta ac 
Useoaded sod NUOTE: Et as Uh 
fon 16 spacose antil a stop speci 
ally calls for thor 

(I) (8 Slide sieor plate onto the two thread 

Jeaurntopeaitin te stator platen 
shoves the irra 

Mie vit yu art 

sd 25 statu plates 


tide vad 
(1 HO. Stideone nf the small 4/10 spacers onto 

‘sit irate round ete te eH 
10-32 nuton sch rd. Tighten these nts 
antl they are anu 


Riferto Pictorial 3-3 llustratiin Buhod Page Ine 

the fllossing stops 

1) 1) Rofer toinset drawing #4 on tha Pietra! anal 
identify tho carved side of u dishei! opring 
“Thon alide thy spring onto the rotor shaft su. 
he curved sige foward the er plates, 


1) Role to tiqail 214 an ypu thy areas pol by 
‘ating eerisy ine creme nud ne thw pid fst 
‘enough fa maki smal pining, Ue dog 
falets or aciesors 


(1 (71 Squsexn ont an ameunt af gteasy equal by 2 
redivmesiaid pr: Uno use ¢ toothpick and 
Tneattons shown in the Pictarih 


(1.( ) Bastian tie rotor and stance assembled as 
shown in the Pistorial. Then push the rote 
shaft thew the bushing 4n the capseitir 
front plate as far as i will go 


Heathkit. 


ve 


rol 


Detail sea 


11 Refer ty Detall 9-98 nnd maint w eaten 
fulator plate fo a capacitor rear plate 0) AY 
nd AM Usean 842 = 1/2" serewr and (wn #8 
flat fibur washers at wach of the twn Holes 
Fold this sie of the rear plats wyatt fla 
surface who You Hyhton the screws. ‘This 
will make the top edge of the- ceramic in 
Sulator plate flush with sh tup edge of the 
‘apacitor rear plate 


miley, nuoent another ceramic iasulator 
platetotherapacitor eae plhteat AUand AX 
sean:32 = 1/2" serow anal twa #4 fat fie 
anhees weak nf the two halos 


)( ) Refer again to Detail 4B and start 14-82 % 
VA" setscrow nto a 1/4-92 mut. Than Install 
the setscrove in hole AS. Turn the sexe in) 
lint the unslted wl e ush with the olor 
side ofthe plato, Do not tighten the nut vet 


1 |) Position the capaciter assembly as shown in 
the Pictorial 


) (| arn asecond 10-82 mu onto onch ofthe tw 
thrvaod rods of the capacitor assembly. Turn 
each of these nuts wotil there (x 1/18" space 


IMPORTANT: The rear plate assemblies. wll be 
mounted difeeently ut vapacstors Cx and C2. Mark 


tac capacitor rear plate assembly far identification 
Inone of the next tea stops 
|) To-mark the: rear plate assembly for eapaettor 


G1 (only: Study Detail 3-28 carefully and nate 
the location af the throw small holes just above 
the larger ceater hole. Tuts the assembly top 
Tuggie tonter hole On the epper cura in 
sulatur plate, write “Gt — TOP” Thea, tn a 
ing step, wht Ina 

‘tout thu end plate assembiy, maake 
letting is positioned upward 


‘To thark the'rear plate assembly for ea 
C2 (onlyhs Make certain the assembly ts 
potioned exaetly as shows Dota 3-3 with 
the three holes positionnd abaye the larger 
‘sonter halo, On the upper ceramic insulator 
plats, write “C2 — TOP." Hesure this lattoring 
Ts positioned pward when the assombly 16 
‘mounted onto the capacitor main assembly tn 
aanather step. 


11 () Slide a #10 fat Eber waster onto the wad of 


Detivoen thn inner and outer nutsas shown in ‘ach thao rod 

tho Pictorial, 
ee ee 2 + ® ° 7 
fopanllgniiel a Wee we wt aves Sele Beweareey 
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wi 


an) 


‘Apply a sal amount of ree i the res 
sndarea in the end ofthe sotscrow installed in 
holw AB of tho oar capacitor plate Then place 
‘stool ballin the recessed area of thi rotor 
shat 


Heathkit 


the setscrew in hole AS of the 

tar sae plate sy tt you fee so 
9 as 

tone, Now ihton the 14-32 aut at AS: 


i (1/1 1 Refer to inset drawing 42 on thy Pletonal 

Position the capacitor teat plato asebly we ai. if necessary, frm thy endo each OF the 

shown (note the poniton ofthe lettered und af ae eras baon toolbar 

tho cordate insulator pats) Thor inser the te loneaiate BLS BA Goi. ol SHER Kee 

wh tds og one fs unt it cal fr dung thw usemnbly 

ponding holo ithe crane Insubator plato romani une ait pr pe 

Us (0at2 nate and #10 lat fbr washers to jams sical 

Swesuty thi asgembly Do mob overtighton th |) (efor tone deawing a8 on the Mito ane 

screws {oem the curved put of oat ork! xpeing 80 
Tein exactly Ik tho draving. You can pant 
Hoth forked splays (ver the actual sa 

‘Mout capacitor mounting bracket cn eat ‘ el 

sath capacitor aston ws shown Use Areviingtccbck bem: 

Tone Hea2 = 5/8" sero, ht #8 Nat bor ' 

chet and te ba apped opens st 1 () Uaelongone plo ta hl oka aring 

‘he capocitor assembly ona flat surface before ai ert Sie wagdarwe ie 

Ysa gn thestene en aes the tab of the sprig ety hl AP the 
Capito oat platy” NOTE: On capacitor Ch 
hole AP is below tho canter the fork ond of 
the sping Wal pot upvare 

Enid Waa Soa area eae ware ees eerie eras! 

aE a ees Cala Suen ert tha ics Ae "ar SOE Maat Se 


Heathkit. 


PICTORIAL 4-4 


oferta Picurlal 4 for thw following ses 


1-1) Position the capacitor assis huss i 
the Picton 


| 1) Refer tail 3-4 ind star tt > a 
sotecrow iat each of the thre lange Kaas. 


1) 1) Fuste one if the knobs onto, the capacitor 
batt Then (omporarly tghitan the (ir 
setscrowh im the kn 


111) Turn tho uxpacitor shaft so the plat aee fully 
eahest (load, 


honey 
SUT 


Detail 3-4, 


NOTE: tn the following steps fist Locate ay nuved 
5/10" tapped spacer. Thon use the spaeae to chock 
‘tH top (side) spncing of the top eoranuie insulators 
‘asshows Ip Pltorlal 34. Do this wt both upper cane 
her, ue to eoch thrid brass ro 


Pages 


Hane varPED SpaceR 


110 ) Tura mats 1.2. and 4 fax noceanney) to pol 
tion onch plate in the stator halfway betwen 
{wo corresponding rotur plies Carefully I 
spect the capacitor assembly from one sid. 
thon the other sid, to make sure wich ater 
plateis positioned propwly. Then Ughten the 
four mts 


1) 1) Tur rhe knots never ties each yay amd 
funte tho tarque seeded tur the shaft This 
[the rocommendyd tis adjastinent. I 
you desire to have the shaft turn nor ur 
harder, Jagan tighten thy setseaew in the 
tapncttor rear plate a dase. Kewp 10 lad 
‘hat the tersion will Wogan somewhat hy 
‘lf during normal gpuration 


(1-1) Loosen the iescroivs thy kab and remo 
‘tho knob from he what Set thw kil wile 
femporariy 


(This completo the assembly of thy matching 
‘eqpatitor: Set the capacin ase nt ti all for 
Jin stop. f you hwy ot assembled bth expacitors 
return 10 °!Tramanitter aod Antinna Matching. 
Capauitors (G3) om C2)""om Page 26 and compte the 
top forth othur capacitor, When yenstaimpletelvoth 
apnollony; peocned to the fllowingysnetion, 


Pages? 


ROLLER INDUCTOR (1) 


aloe to Pictorial 4-1 (IMlustration Booka, Page 10) 
for the following stops 


(4 Poet the: paper from both sides of the two jm 
Aluetor end plats, 


|) Rofer to Detail 4-14 and make « pencil Une 
cross the wonter af the 4-1/4" strap. NOTE. 
The pencil line will help you bend the strap 
lathe middle when you mount i later 


[-) Position ne of the inductor end platen ax 
shown in Detail 4:14 (note the position of the 
soon hl tn th plate) 


| Wendl the 4/4" stap over the indicated wage 
of the inductor end plat. Secure the strap to 
‘the plate at hole BK with a long shaft bushing 
find n control mut, Be sre tho ama oles In 
the strap line up with the corresponding hate 
Ii the Inductor end plate bofore you tighten 
the hardware. 


NOTE: The inductor end plate you just prepared will 
be rufertod 10 as the rear inductor end plate. Sot 
the tar inductor end plato aside temporarily 


mcd 
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Position the remaining Inductor end plate as 
‘shoven in Detail 4-18 (note thw position ofthe 
seven holes in the plat) 


Refer to the tnsot drawing om Detal 4-18 and 
straighten the control solder lug, Then mau 
the control solder lug at hole BC with « long 
shoft bushing and a conten! nut, Tighton the 
only fg ight at iste 


‘Mount an 5/18 tapod space to the 
Inductor end plate at BA; Use an 8-12» Sia 
crow, a #8 Jockwarhor and a. #8 fat soe! 


‘anh, Tighten the serow only finger taht 


Mount & expacstor mounting brnckot tothe i 
ddyetor ond plate at BE and BF, User an 2 

D/46" tapped spunea BZ % HWY sen, a 
#8 solr lug, and w #8 flat stool washur ot BE 
Use ar 8:92 05/10 tapped spaces, ah B32. 
518" aceow, a #8 lockvwasher, and a #8 ston! flat 
washer af BF Tighten these crys cml finyur 
Light, Position the solder lug at BE straight up 
{toward the spacer at BA), 


Refer to Hotail $16 an position the control 
solder lug at BC: 3 it touchos tho #8 solder lu 
at BE. Then soldar theso lugs together: Now 
Highten the control mut at 1. 

‘Note that the bushing oa one end of the rollar 
inductor is langer than the bushing at he other 
fend, Apply gresse to tbe shaft at this end of 
the inductor. 


‘slide the shaft at the gave end af the roller 
Inductor into the bushing at BC tn the front 
Inductor end plate 


Slide the shaft collar onto the roar shaft of the 
roller iuductot, Do mot tighton the setscrow tn 
the collar at thistitve, 


‘elor to the toset drawing on the Pictorial and 
Identify the curved side of ho brass spring 
washer, ‘Than slide the sping washer on the 
war abaft of the roller Inductor with the 
‘curved wide nf the spring washer toward tho 
Inductor, 


‘Apply ease to hw ar shat wind tyler in- 
ductor. 


Slide two contactor springs onto the spaces 
‘mounted at RF, Tle sare to. position these 
sings x shown nto Pita 
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| | Start the bushing inthe rear inductor end plate 
{assembled earlier} onto the rear shaft of the 
roller inductor. Bo sure to position the end plato 
‘av ahown tn the Pietoeial 


|) Line up hola BG yeth the spacer coming from 
holo BA of the front wnd plate. Then mount the 
roar inductor end plate to the spacer. Use an 
1.82 « 5/8 crea #8 lockwashor and « 68 flat 
stwol washer. Tighten the screw only Singer 
tight 

(_ )) Mount « capacitor mounting bracket tothe rear 
Inductor end plate and the ramaining spacers at 
BMand BN. Use two8-32 » 5/8" screws, two #8 
lockwashers, and two #8 flat steel washers. 
‘Tighton these screws only finger tight 


MMM 
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Refer to Pictorial 4-2 forthe following step. 


}) Slide the roller contact onto the tension rod. 
‘Then aise 2 #0 flat tee) washer onto wach 
‘eng of the tension rod 


) Start o@ wad ofthe prepared texsion rod into 
hol HE i the frat inductor wn plate 


)) Stach five end of the tension rod into bolle 
[In the roae inductor wd plate. He sure the 
sroowe in the roller contact rests an one ofthe 
‘wine tur ofthe Inductor 


| Position the two contactor springs toward the 
‘ands of the tension rod. Be suse the #6 fat 
‘stool washers on the tension rod are on the 
sides of the contactor springs away from the 
‘ond plates. 


wai) 


wast 
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PICTORIAL 4.2 


Pash an 8-32 « 85/16" tapped spacer between 
‘ie front ana fear maductar end plates, et- mur 
the coutactor springs are imside the spa ay 
‘Shown. Thon mount the spacer at BA and Bt 
Use two two #8 
Nockwashers, and 10 
‘Tighten the screws anly finger tight 


Set the roller inductor sswembly on a fat sar- 
face, Thon tighten the four acer on each in 
ductor end plate. 


Push the inductor against the bushing in the 
{nt Inductor end plate, Then push the collar 
‘on the rar inductor sha firmly toward thu reir 
Inductor end plates and tighten the sstacrow 


‘This completes the assembly of th elles inductor. 
‘Set the roller inductor asd uti VA cll! fo tn a 
sep. 


Heathkit. 


Page as 


PICTORIAL 5-1 


BALUN COM (PH) 
Ruforto Pletoral 1 forthe following steps. 
NOTE: In the following stops be careful so the adhe- 


sive an, ue side of tho tape does nut tick to itself 
‘when you handle the tape 


{) }) Gata 38" langts off tse roll of ylaus-cloth tape, 


|| Wrap ths Tength of tape around one toroidal 
core to cover it camplatoy with ono layer, As 


You Wrap the tape around the core. maki sure 
‘you pull the tape sung. Make sure onch turn 
faverlaps the gious turn abat 1/4" When 
yu have coveted the whol coru with tape, you 
Should have 8-10" remaining. Do mat cut tts 
ond ol 


() Similarly. uae onothie 30° longts of tape to 
cover the remaining toroidal care with one 
layer of tap, 
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Ror ty Pictorial 5-2 far the following steps. 


|} Hold one pretaped con betweaea the thumb and 
Indo finger on your left hand Then grasp the 
romalning pevtaped cure with your right hand, 
slip tho fye end of the tape down throgh the 
centr of the frst coro und place the cores on top 
fF each other as shows 


|} Position thie pretaped ores so the tape ends are 
located opposite each other. Thea while yo 
‘hold both coees in place firmly verap the whole 
longth of each tape around both cores. As bo- 
fore, make sure nich tura overlaps the previous 
turn about 1/3" 


J Cat two 15" lengths of glass-cloth topo. 


) Wrap one ofthe tape lengths eround the stacked 
cores at one of the two areas cit previously 
‘covered with tape. Mako sure you wrap tho tape 
yo it will overlap part ofthe tape end already 
‘wrapped around the cores. 1 necessary, cut off 
any excess tape length. 


|) Similasly, wrap the other 15° length of tape 
around the cares at the area oppositu the one 
‘covered inthe last step. necessary, cut off any 
excess tape. 
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PICTORIAL 5-3 


efor to Pictorial 5 for the following steps 


|) Locate the Tetl-insulated wire and cut toa 
Inagts 11 tet 


NOTE: Who you peefana the next two stops, be sure 
Ty pall ach vinding sil it tssnug. An easy way to 
tlo this isto hook the folded ond ofthe wire around & 

ther pull the wire 


atl AAs ght 


(| Bold the 1 1-foot irs tthe middle Then push 
the folded end theough the canter of the eval 


core ascembh 
Adjust the two ftee sires until yutt 
length of about frm the 

veods Pull the wires firmly againet the comes 


Continue to loop the folded end of the wire 
‘eround the core assembly, through the exnter 
‘of it, until you havo « total of 13 40 15 turns 
‘wound on the cores, Make surw you pull the 
‘ies snug for each turn you wind. Make sure 
the wis do not twist or overlay thy other 
wites 


4 


ofor to Pictorial 4 for the following 
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PICTORIAL 5-4 


(Gut a 2oat tongth of wlass-ctoth tape. 


Positian the wire ends of the balun assembly as 
shoven. Make sure the fist ad the last turns of 
the Winding are pushed firmly dows against 
‘the cares. Then start ta wrap the2-footlengthaf 
lupe around the outer circumforencs ofthe as- 
sembly to hold these turns in place. As you 
‘wrap the tape unto the assembly, position each 
iar of wins so they are about evenly spaced all 
th wy around the assembly Wrap the entire 
‘Mfoot length of tape onto the assembly, 


Gut tha wiee ends tothe dimuratons shown in 
thu Pictorial and temove 1/8 f insulation from 


uch wire end. Thum twist the strands oe wach 
‘vico (ogether and melt a small amount of solder 
fn the wirw ids to hold the strands together. 


NOTE: The balun col consists of two separate wit 
ngs When you fnstall the balun. one wire end from. 
‘cach wining willbe connected ta tho chasels. Gani 
plete the next thre steps carnfully to make sire you 
‘elect the peoper wire rads 


|) Atend A of the balun. wrap a.2* place af tape 


frou etn of the te wire end 


1) Turn on your utmampower amid set abe n= 19) 
range 


1) Gannect ane if thet leads ty he witw with 
tape around i. Tben compet the other test loud 
tone of the wires a endl 8 ofthe bala. Wrap 
1 length af tape around the wite and that dows 
NOT shaw continuity. 
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PICTORIAL 5-5, 


Rotor Pilar 5 for the following sts 


{| Refer to Detail 5-5A Part A and use » pats of 
fas pliers to squeets the sides of 2 #10 solder 
lug (only enough to compress. the inner 
sleeve). Thes thir the solder Ig 90° as showen 
ln Part B and squeeze it again wot you can 
rasily nemave the metal sleeve from the solder 
lug tsee Part C), Discard the metal sleore 
wil nat bse 


() tn the sane shane, remove and discard the 
‘mtal slowve fram ane inate #10 solder bag, 


|) Use the bare eno ono the untaped balun 
call wites into m #10 solder lag as shown, 
Crimp the abs ofthe solder lug tightly agaist 
the wire The sade the connection. 


|) fo the same manne, install 3 #10 solder tug 
‘on the remaining wntaped balan coil wine. 


PART A 
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PIGIORIAL 6-1 
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Detail 6-1 


CHASSIS FINAL ASSEMBLY 


Refer tu Pictorial 6-1 for the following sta 


JT: Refer to Detail 1A and mount the balun 
cat on the rear pant at Tt ap olla! Places 
#6 brass washer ana tls 2 brass aczew: then 
start the screw through rear panel ole). Placn 
A tapertl spacer on the ser and position the 
enter of the balun coll over the spacer an 
shown. Place another tapyred spacer om the 

ew; tapered wo polating iavatd. Ser the 

assembly with « #8 brass washer, a #0 


lockwasher-and a 6-82 nut, Position ail 71 as 
shown In the Pictorial 


) lave the solder lug out wither a thw untaped 
balun coil wines ante fuedtirigh #4 with tho 


nut you renewed in the last sep. Tighten the 
nut smugly 

J Inthe same manner consis tha remain cal 
wire onto fowdthrough:}5, Tighten tho ml 
sly 


J) Pu al four balan co eres bach aga 
Inne of the soar panel 


) Remove the paper aeking frm the blue and 
white labo! and preset [abel sm place cn the 
inaido of ther panel i the upper right corner 


fas shown, NOTE: Be sure 10 refer to the- mode 
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Detail 6-24 
our a lees (ustration Booklet Pauw 14 oe 


iv falling 


||) Rlor to Bott 6:2” and temporal eons 
he mutornut fom lsetheough |. Thet secste 
the round hale end of w4-047X2" temp tn thie 
Jodo with the wat youremove, Tighten 
Nhe aut only ger tight at ths ne 


||) en apatite Cnt 24 anil remo the ai 
frown feedlivouals 1) and place the ty end af 

Hus 410/32" stn over tun sud, Teinstall tho 

nd Nhten It Finger 


‘unt ov the toed eo 
righ 
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||) Pash ths 429132" strap toward the rear of the 
‘chassis as chown in Detail 6-24. Then tighten 
He mute on foedtbroughs Band [9 


(- }) Roler to Detait 6:28 and, on hn sear mounting, 
plate of matching capacitor C2. mount the 
‘slotted holy of « 7-148" strap ot Bole AR. (just 
below tho canter sotscraw). Use a 6-32 = 38" 
Hex hend sere and a 40 lockieasher Tighten 
‘scx only finger tight, Pasion thst as 
howe eh Pt 
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Detail 6-20 


|} Refor th Pinal! 9-2t2and secure u ubalt coupler — (| Retertoinse drawing #1 unl al CD phucon #0 
‘into une ead of 2.3/8" fiberglass extension haw wusherontn ata? = 5/7 crow ana 
shaft Position the shaft halfway Inta Ho acres firmly int x out foot Eien hsoly 
‘eayplor and sacure it with the stacrexe secure the out andl thw genni tthe vapecttor 

Ibracketami the assis with a #1 frase Washi 

J | Trothe sume mannet, ynepar the ther Eber 4 #6 lockwashor, ad V3! nut 

lass axtemston shalt using shaft coupler 
(} Pash capacitor C2 ae far farwurl aso ily 
| 1) Relor to inset drawing #1 on the Pictral sn ‘how titer the minting arcana CA, 


aenly a amall nieces of groan te nal Fe ‘a 

nae oxtenalon shail as aoe 

» oe (| Tighten front panel bostny §, IE necessury. 

over Wo Detatl 6:20 un piston, ther Aull the ut of tho insite puna ith 

‘ibergass shat ito front ponel busing & ser. 

how peation matching capacitor 2 Lat the 

hasets and 8 shaft all the way ato the shaft (J TeipraHy ite the Ht ro awd 

‘eouple Tighten the coup wae Gato the ated place the fro endo tho 7.9816" way 

‘thal. oot ghton bang ve he Rel ht a en 
study 


|} -Ref to Jasot deayeigg #2 anil lonely inount 
the expaciioe Into the bolton! of the cbassie at (|) Pullthe7-12/16"ttup as farforwari as possibin 
A, CB. nd OC with BZ <6" haadwie, Be {to clear fenthirouhis/3-and J), Tlhen, whit 
sure to ase two #6 brass washers au ch sexo hhoking thi strap (orwart thgten tho shun 
as shown: ‘mutating samy at 2 hole AR 
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Detail 6-34 


Ror to Pictorial 6.3 (Mlstration Booklet, Pago 11} fot 
th following steps 


|) Place o-shatt coupler halfway oto the metal 
(4° exteustan: shafl. ‘Tighten tho aetacrow 
‘ante the shalt 


(1 Placita nylon geat onto he wad OF the shaft ws 
shower. Da not tighten the gear stscrew 


1) Apply somo gress om the metal extension 
shaft, about 1” from the etl, tion, fram the 
Insido of fhe fst panel, position the shaft 
‘Hough bushing 


|) Rafurte Detait 6-34 and, on tho rear tho roller 
Inductor, qucure the slotted yds of two 
4-100" seaps at Chas sown, (ea 6-32 % 4/8" 
brass screw, two #6 brass washers, a #0 
Iockwasher, and a 6-32 nut, Fighton the 
fardware floger lighl. Position the srsps as 
shown in the Pictorial 


|. | Position thavellarintor atu thi chaste and 
slide it forward, as far into the shaft couplor as it 
‘ill go; then tighten the eoupler sotscrow only 
the shaft 
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Detail 6-38 


{1 Slide the Inductor rparword and Line yp ty 
routing holes with those in the chassis. Hold 
the inductor ix place. Rater to Detal 6-38 and 
Taso the setacrow th the counter shaft sepa! 
‘coupler, As you slide the stepped coupler tr 
War the inductor sal, slide tho year vn thi 
Inductor shaft farward until the two gears are 
equally ested, Tight the setstrow in the 
Gapped cooper 


[) Stide the nylon goa ruteward on tho induetar 
shaft. Then ax you view the inductor from: the: 
batt ena, tury thy loductor counterclockwise 
tnt the inductor rollur hits the toar stop, 


(_ ) Mount therallarinductorinto the chassteat CX, 
CF, CE, nud CH with Wea % 3/8" hardware a8 
sthiyen la the lnsot drawing an Pletorial i 
After ll the hardivaro ts finger tight, 
push thi-inductor ws fat forward as possible: 
thes: tighten the myuenting hardware 


14 Pighton trast pnd busting 


{| Tor he color gourinieeanaey bo thy dis 
tad 000", Make sy the inductor Is turned 
fully coustetelockwive, Thet slid Yhe uyton 
roar a the inductor shaft forward ntl tt 
‘meshes with the counter eae Tighten the 
setverew onto the inductar shal 
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Detail 6-4, 


|) Oh the rout Inductor Lt, postion one of 
rapa comity from C} onto. capacitor G2 
Ureuded shaft AN. Secure the strap at AN with 
10-32 wut Do hot tighten the strap ma the 
Inwlunterat this time, 


Retort Petunia 9-4 (Illustration Hoole, Page 121for 


i 
f 


Talli ses 


) Locate the narrow 6° strap nnd cut the strap 
‘hall: Refer to Detail 6A snd, with heavy 
plier, laten the upper end of the remaining 
#10 solder lug as shown, Cut 4 taper 00 the 
tomers of aoe of the ¥ straps: thea form the 
‘older lug around the tapered end of the 3° 

shown. As you sol 
trap tothe lug. ba sure the yolder com- 

‘iletely penetrates theough the solder lug 


)) Rota to Detail 6-48 and connect the solder lg 
fon the: strap to hole AU in the rear mounting 
plate of capacitor CY using « 8:32» 3/8" hex 
had scrove and a #6 lockwasher. Tighten the 
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Psion the temaining Fiaglass shalt ith 


oupler) into from. panel hushing X. Then 
Dodttion capacitor CU Tat th hans wm inte 
Ue roar of tw abalt coupon ua the shall 
fully seated Tighten the coupler setactuny Hn 


CL with a 62 =< RF black serow, (0 #6 
‘brass washers, a #6 lockwasher, nd. 6-82 
faut at each hole as showe in the inset drawn 
fon Pictorial 6-4. Tighiex the hutdwarw linger 
tight 
Refer to Detail 64C and. at CN secu thi 
Capacitor to the chassis with « 2 = 3" 
black screw, a #6 brass washer, a cable clap, 
18 #6 lockwasher, and 4 6-32 mut Place the 
‘able shield inde the cable clam, wi jo) 
(the clamp as shown nth Pictorial 


‘Tighten the hardware fing tight 
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Detail BAD 


fort Detail 41 and stall «round foot at 


lp a #6 Tock 
it Basition the ble 

claimp as 
hhanvain 


Feo sh 


| | Push eapicitor 6} as far forwaril a possible 
‘han ighgen the rauspting hie warw at CL, 
Nyand UP 


IMPORTANT: Be sure the spiral shield is positioned 
‘away from tanto, capacitor 1 a shown in Pictorial 
we 


|) Tighe feont pana bat sing. 


(J) Renny toe nat from they end of Feedthrough 
‘vl Sand place hs ly isthe ond of he ag 
coining from capacitor Ct Role AUT over tho 
fod. Tighten the mit onto the tu 


“Tighten capacitor strap screw AU, 


Position the end af the eomalnlig strap coming 
from the rear of lnductor Lt nto the thepaded 
sacer at AT of eapacitor C). Secure the strap 
‘with a 10-32 Brass ut, 


At the rar of eller inductor ba, hook your 
tildle and tne fingers over the two saps 
golngtomatching capactory Gh nid C2, As you 
Dll firmly rosreant ths sta, tighten the 
Tirep suntingactrw a Ch  accontary, ater 
Ue sre is ah efor the steapsalighty to 
take sure they are an far as possble rom the 
Indstor spacer serows at the upper earners 


heck le stapes mani a he 
‘of the chassis. Mak sur they donot touch each 
‘ther or aay mietal parts otter than those that 
hay ato eonnoctod to, Refer the straps ax 
ecossy, 
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Role o Pictorial 65 kor the folowihg steps: 
‘Turn the stunt batt fully 


at deny: st feel 
sat slay bon dane. 


ockwise 
hk tine 


(| Refer fo the inset drawing on the Pturtal andl 
bie mune SW101 rotor I pwoailoned exactly as 
shows, Do not turn the switch until the 
‘coupler hasbeen secured on the detent, 


|) Place: shalt coupler onto the fated oud. of 
the detent shaft. Slide the coupler so itis all 
the way past the end ofthe sha. 


(| Position the fiber shaft flatted end through the 
large hole in the rar pal andl into the center 
of switch SW101 in the reat sensog assem 
bly. Align the front end ofthe shaft sith the 
tent shaft and slide the shalt coupler for. 
ward s0 half the coupler i¢-on each of the tw 
shafts, Tightes both coupler stscroves 


(Grasp the shaft coupler and turn the shaft to 
‘the secon! ofthe four switch positions. 


aa 


PICTORIAL tin 


‘Tum a 032 1/8" setscrew into v small knob 
as shown. Place tbe knob nla the detent shalt 
ut the-upper Int of the front pans, Postion 
hp nob punter directly ah "COAX 3") lat 
Ligon the steer 


Turn the SENSITIVITY contrat fully counter 
‘lockwise. Start asothar 8-42» 1" setaceew 
{nto 9 amma! kuob. Place the knob on the SEN: 
SITIVETY control shaft ane turn the knob 
painter to the ?-a'clock position. Tighten the 
satncrew. 


Plc huey ki wo the ENDINGTOR ebat yn 
tighten hot sticieses 


‘Turn tha tolor® of oth matebing capes Mi 
sheie tully-meshed positions, ‘Thon plac 
True ach onto the shuft of TRANSMITTER 
MATOEING capcitor C1 Position the key 
‘peter a, “T09" and ito the te knit 


Je.th sane musnsie, sal the roan ante 
Anal an the shaft of ANTENNA MATCHING 
ccxpacitor C2 
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ato to Pictorial tn tothe followin, top & enw 
|) | Positian the chassis as shown In the Pitta 
NOTE: Perform only one of dhe next rw steps, viene 
) + tty eis to have your Actin Tuner ret 
level, stall ny rou fet at CR gid CS om 


Uw btm of the chassis, Uso twa 6-82 » 018 
sctows, two #6 brass washers: (70 40 ‘Thigcompletesthecha 


logkveaabers, and two 1-32 nuts. ne, Make the follewing choeks bofoen you proceed 
a “Final Ausimbly 
1 | 8: tye seit to tw tho rout of tho chaaaln 
tilted wpwaed, mount yound foot and tapered 1: Males al arate la tight 
‘spmuers at CR and CS ey tbe bottom a the 
Chasis Use 106-22 > 1214" poteves tw 26 5: Piha ston bee aria iste debe 
brass washurs, two #4 lockvenibers and yy fie 


6.32 nuts 
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FINAL ASSEMBLY 


1 7-4 forthe foto 


natal 


PICTORIAL 7-1 
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APPLICATIONS AND INSTALLATION, 


Refurto Pictorial -1(Hhustratiun Booklet. Page 13} for 
Ii following steps 


| | Check REF meter Mtr tose that the pointer is 
ihtocty over the left index It is mot, turn the 
Meter Adj sere, jast below the front panel 
‘moter eutout slightly in either direction util 
the pointer s correctly positioned 


|) fo the etme manner, if nocnesary, ajast the 
Potntir position nf FED meter M2 so ts pointer 
5s irwetly over the eft indox 


APPLICATIONS 


This Antenna Tuner will convert « reactive andior 
resistive load 10 a nonreactive, S0-ohm load. You 
‘can adjust it to tune out load revetance and trane- 
{orm the load impedance to the required 30-oh%m 
transmitter (or amplifier) output impedance. The 
Tuner uses a roller inductor along with two-variable 
‘capacitors to provide an almost untimited matching 
rrnge, and features 18Omoter through 10-meter 
overage without band switching. 


‘A 440-1 (balanced-to-anbalanced} balun coil, om the 
Dulput side of the Antenna Tuner, permits the ase 
of balanced feed ines. You can use the Tuner to 

itch Ino coaxial lines, random-lenggh end-fed 
ites, o balanced loeders 


INSTALLATION 


Pictorial 82 (illustration Booklet, Page 13) shows 
4 typical fined-station installation. This Pictorial 
‘Shows an instalation sere the Antenna Tuner'sin- 
ternal coaxial switch (SW101) may be used to (eed 
the RF source either to your Antenna Tuner or any 
‘one of several 30-ohm antensae or RF loads, If at 
amplifier is not used, connect the cable from the 
transmitters anteana connector diteetly to the RF 
{input jack an the rear panel of the Antena Tunes 


Use the coaxial cable, like RG-BU, to Interconnect 
the various pieces of equipment! NOTE: Cables 
should not be longer than necessary 


A ground post is Jucated os the rar panel of the 
‘Antenna Tuner, Connect this ground post to goin 
earth ground or a water pipe. Use the shortest and 
heaviest connection possible. 


Before you use 2 water pipe ground, inspect the ron: 
nection atound your Water meter. Make sure that no. 
plastic or rubber hase connections are used which 
interrupt electrical continuity to the water suppl 
ine Install a Mimper around any insulating at 
‘connectors you find, Use heavy copper wire and pipe 
‘lamps Its best to groundall equipment to one point 
fa the operating position; then ground this point ak 
iscussed abave. 


Refer to various publications, such asthe ARRL Radio 
Anatet Handbook. for mate information concerning 
rounds, 
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OPERATION 


Refer to Pictorial 69 illustration Rocklel, Page 18) 
{identify the tront panel meters, switches, controls, 
anu the counter eadoat. A description of the fune= 
tion of each ix included. Also, refer to Pictorial 2 
forany rexe panel connactisns, 


EXCITER TUNE-UP, 


“The final stage of some transmitters must be tuned 
Up bofore they can be placed on the ar. ILis impor- 
{ant that you tune up an exciter on a "dummy load” 
before you use it with your Antenna Tuner. You 
an use any lod that has constant, eesistive imped 
dance of 50 ohms that can dissipate the necessary 
power for a reasonable length of Lime. As an exam 
hile, the Heathkit "Cantenna” is 8 satisfactory load 
NOTE: Do not use light bulbs as a "dummy load." 
Their resistance varies with the current, and their 
Feavlanen vases with frequency. 


COUPLER TUNING. 


NOTH: When you turn the roller inductor be carol 
‘hat you do ft turn I pasts end stops. ‘This could 
suse {hy tolfer eontact to jusyp off the wire tens 
‘inthe inductor 


This part of tho “Operation” section includes the 
procedure for using Your Antenna Tuner with var 
‘hus antenna systems, The “Proset Chart” on Page 
162 gives the approximate settings for the Anterm: 
Tuner controls when a 30 0 resistive RF dummy 
load is used. Be sure t record the settings of both 
variable capacitor knobs and the counter so you ean 
Dpruset the controls the next time you use a particle 
hand. Fer-your convenience, two “Logsing Charts” 
‘are Included oo: Pages 60 and 61 of this Manual 
‘You may veish to make several coples ofthese Charts 
foruse in the lature 


NOTE. ‘Tho “ARRL Antenna Hock” i readily avai 
abl and includes comprehensive information on 
transmission lines and antennas. You can purchase 
‘other similar radio amateur handbooks and sone ere 
Available in public libraries. 


Before you proceed, make sure you conmuct your 
{ransmitting equipment as shown in Pictorial 82 
NOTE) If you are not using an amplifier, counect 
the cosxial cable from the excitr's RF auiput con: 
rector directly to input conseetie 18 oi the reir 
panel ofthe Antenna Tuner, 


IMPORTANT 


1, During the toning procrury, apply only 
fmough RF power from: the excite 1 got 
A meaningful rading on REF moter Ml 
in its most sensitive position. When you 
hhave made coarse adjustments nthe Av 
tena Tuner. as indicated by minimum 
Feflocted power, you may increase the 
power from the exciter. Al ths Hen, you 
‘ons make [inal adjustments to the An: 
twnna Tuner. 


2. When you tune your exciter he sure li 
observe the duty cycle Limitations, if 


8. Many solid-state exciters have automatic 
VSWR shut-down circuits. Daring thn 
following tuning procedures, 2 decrease 
in VSWR should correspond to an in 
‘rease in forward power 
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Coaxial-Fed Antennas 


An antenna fed with a coaxial ling, such as @ beam 
Alena oe ceeterted dipole, ean mplly be entcheel 
with your Antenna Tuner to provide a sod match 
{ote tranamsttor aezoss the tite band, This will 
be particularly beneficial wher. for exacspl, you 
lise 80-aneter dipole that bas been et far @ par 
heular portion of the band 


For uoarctascoax fonder 
runing procedure 


atcng, a9 Nae following 


1, Preset your Antenna ‘Tuner controls as fo: 
Inws 


TRANSMIFTER 
MATCHING (G1), 
INDUCTOR (La) Refer tothe "Preset 
(Charon Page ba 
forappraximat 
sestings 


ANTENNA 
MATCHING (G2) 


‘Conners the antenca feed line to COAX 2 con. 
rnelot 1, oF to COAX 2 exeieetor J2 (oF tn 
BYPASS jack J? for a So-thmn, nonreactive 
thusmy lod) othe rae pane af he Antenna 
Tuner, NOTE: When you ts BYPASS jack 
J. the meters. sill still Indicate, but the 
itching circuit will not have any effet 


4. Sol antenna switch SW1D1 to the position of 
Uw connector yom selected ks Step 2 


4) Sel FWHSET switch SW in the FWD (out) 
position to measure Ube forward power on 
FWD meter Mz 

5. Set HIGH-LOW switch SWS,to:LOW fin), 

5 Set REP.SWH switch SW2, 19 SWR (in) 


7 Set SENSITIVITY control Rd tothe mast sea 
ive position (fully clockwise). 


4. Tura theoxcitor paver on, 


8. With the exciter in either the tune ar CW 
mode, advance the exciter’s carrier level (or 
power output) cooteol for an an-seate reading 
‘on REF meter M1, 


10. Adjust Li, the roller inductor, until there is 
4 drop in the SWR reading oo REF mieter M1. 


Heathkit 


14 Readjust capacitors Ct and C2, alang with i 
ductor 1 until you oblain the lowest SWR. 
ding oc REF moter Mt 


NOTE: With many antenns systems, you ean obtain 
suveral differen) matching combinations. Always 
"use the matching setting that uses the most capaci- 
lance for C1 and C2, a8 maximum capacitance pro- 
vides the best harmonic attenuation. Maximum 
Eapucitance occurs when C2 and C2 are set ta 200, 


12, Advance the oxeitn’s caries levi ipower nut 

pt) for fll power output ‘Then readjust CL 

tnd L1 for minimam reflectes! power. Ad: 

just the SENSTFIVITY control counterciack 

Wide a necessary. NOTE. Ifthe FWD mie 

indicates mam thin 200 watts, release HIGH- 
LOW switch SW to HIGH 


This pormpletes the tuning procedure for eoahilfed 
liniennes, You ean sow use an amplitier without to 
tuning the Anteana Tun 


Single-Wire Antennas 


NOTH if poible, use an end-ted quarter: 
wavelength antenna or an add multiple af « quarter 
wwavolongth, Such an antenna will have law impud. 
since and witl zeduce the changes of high RF voltages 
sppmariy on the Antenna Tuner er associated 
equipment 


Foe enil-fod wires, sundogn-Lenath sires oF Windarn 
type asteainas use the following tuning proces 


1. resol your Antonina Tuner controls a4 fa: 
lows: 


‘TRANSMITTER 
MATCHING (C1) 


INDUCTOR(LA}— | Refer tothe “Pres 


Chan on Page 82 
ANTENNA Torapproximats 
MATCHING (C2 settings 


2. Ganpect the antenna to SINGLE WIRE enn 
ector Jon the Antenna Tuner rear panel 
“le sure the shorting bar is not connected to 
omnector 3 


5. ‘Tamm anienna switeh SWi01 to the LON 
WIRE position 
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3. Sot FWD-SET switch SW1 in the FWD (ut) 
position to measur forvard power on FWD 
meter M2 


‘Set HIGH-LOW switeh SWa to LOW da) 


8 SHLREF-SWR switch § 


10 SWR (in 


7 Set SENSITIVITY contro R8 to the most sen 
sitive position [fully clockwise, 


4 Tuen theexciter power, 


5. With the excitor in either the tune or CW 
‘node, advance the exciter's carrier leve! (or 
power output) control foram on-scale reading 
‘the REF mete MA, 


10. Adjust £2, the tollerineuctor. until thee is 
‘drop inthe reflected reading on meter Mt 


11. Readjust capacitors C1 and C2; along with in- 
ductor L1, until the lowest SWR reading is 
oblainedon REF meter Mi, 


NOTE: With many antenna systams, you ean aban 
Several diffewat matching combinations, Always 
tse the matchiag setting that uses the most capaci. 
tance for C1 and C2, as maximum capacitance pro- 
‘ides the best harmonic attenuation, Maxistumn 
‘capacitance occurs when C2 and2 are set to 100 


12, _Ailvance the exciter's carer lvel (awa ut 
pt) control far fall power ‘Then readjust 1, 
2, and Lt for minimum reflected power 
NOTE: Ifthe FWD meter indicates more than 
200 watts, coloase HICH-LOW switch SWS to 
HIGH. 


This completes the tuning procedure for single-wire 
sntentas, You ean now use an amplifier without ce 
Junin the Anteana Tuner, 


Balanced Feed Line Antennas 


4. Phoset your Autanna Tuner cents as (: 
lows 


TRANSMITTER 
MATCHING (Ci 


INDUCTOR (1) ier tthe "Preset 


forappreximate 


ANTENNA 
MATCHING (C2) tig 

2 Connect the shorting bar between connottor 
Js and M00 the sear panel of the Antenna 
Tanee 


NOTE: When the shorting har is connected between 
connectors [3 and J4, RP power is presen on [3 and 
1. Therefore, if you haves single-wire antenna con 
nected to J3 anda balanced or unbalance food 
connected to [4 and J5, RF pownr will be simultane 
tusly applied to twa antennas 


3, Tur the antenna switch SWant ta the LONG. 
WIRE position 


4 Gonnsct the anton fae ling to BALANCED 
FIEDLINE connectors [and J 


5. SeLHIGH-LOW site SW to LOW (in) 
5. Sel REF-SWR switch SW2 tn SWR [inh 


7 Set the FWD-SET awiteh to FWD (out) to me 


8, See SENSPFIVITY contro Ri to the most sen 
sitive position (fully clockwise, 


9. Tur the exciter power on 


10, With the wxciter neither the tue or CW 
‘mode, advance the exciter’s care fsvel jor 
power output) canta! for an on-cale roading 
SeREP motes Mi 


11. Adjust 11, the roller inductor, until there is 
‘drop in the reading on REF moter M1 


12, Rendjust capacitors C1 and C2, along with in 
luctor Lt, until you obtain the lowest SWR 
reading on REF meter Mi 
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NOTE: With many antenna systems, you gan obtaln 


| differnt matching combinations. Always 
ching setting that uses the most eapaci- 
and C2, a maim capocitance pros 


ides the best harmonic attenuation. Maximum) 


oat C1 und Care to 10 


Advan the excites careine level (power out- 
ppt) contra for full power. Then readjust C1 
(C2, and Lt for minimus reflected power. Ad 
just the SENSITIVITY «ontrol counter clock- 
‘wise at necessary, NOTE: I the FWD meter 
ladlicates mor than 200 watts please HIGH 
LOW switch SW to HIGH 


This complets the tuning pmacedure toe balanced 
fed line antennas, You can sow use ar amslifier 
‘without retuning th Ante.oa Ther 


SWR MEASUREMENTS 


SWR jeasurements visually indicate to you the 
ratio of maximum voltage (or current) Yo minatum 
Voltage (or exerent) along a transmission line and 
antenna. To obtain an SWR indleation an your REF 


2 


Set your exciter to the dested frequaney 


Perform the tuning procedure described 
under "Coupler Tuning” that corresponds to 
ye antenna you ares 


Set PEASE switch 9¥7 to the EWU post: 
‘on (out 


Set HUGH-LOW switch SWS lo the, cxrseet 
powerlovel 


LOW {in} for 0-200 watts 
HIGH (out for 100-2000 watts 


‘Turn the eter om and advance ite RE output 
level fr the dase forward power indeation 
‘an FWD moter M2, 


Set FWD-SET switch SWV1 to the SET position 
(ia 


Set REF-SWR switeh SW2 to the SWR post- 
too (i), 
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8 Adiust 
the pointer of REF moter 
‘marking on he water 


8. Set PWDSET switch $W1 to the FWD poss 
Ving (out) and rod the SWR om the SWR scale 
Ui REF moter Mit this ime, FWD moter 
‘M2 will indicate the forward powee. NOTE: 
1 the SWR is grater than 3-1, sad the for 
ward and tofleted power levels. Then use 
those paver loves and tbe SWR Chart on Po 
55 0 determine the SWR, 


FORWARD POWER MEASUREMENT 


Usp the following procedure ta determine the Inve 
‘of power that is being coupled 10 the antenna: 


1, Bel your exeterta the desired frequency, 
2. Porlorm the tuning procedure deseribest 
under “Coupler Tuning” thet corresponds to 


the antenna yau ane using, 


EWD-SEP switch SW! to the FWD post 
tion joa 


4. Set HIGH LOW switch SWa tu the LOW post 
tian (inh. 


5. Tum the exciter on and advance the RF out 
‘put level while you observe FWD moter M2 
The mnter will indicate the forward power on 
Ine vezuU Seats, Ic ae numer indicaves wn 
tran 200 watts, set HIGH-LOW switch SW 
te HIGH [out aod ead thee power gn the 
2000 power scale, 


[REFLECTED POWER MEASUREMENT 


Use the following proceduee to determine the lovel 
‘ol power that is being reflected back towards the 
nxcilar (due to 6 mismatch in the antenna system) 


1, Set our excitrto the desired frequency, 


2. Pesform the tuning procedure described, 
uodet "Coupler Tuning” that carresponds to 
tin antenna youaresiog, 


3. SoUREF-SWR switch SW2 to the REP position 
(oat). 


Page $6 


Heathkit 


4, Sot HIGIL-LOW switch SW to the LOW post: 
tion fin} 


g. “Tui Wis enctee on cid advan the REF 
pput level while you observe REF meter Mi 
The REF moter will indicate uke reflected 
power on the 0-84 scale. If the meter indicates 
ore thin. 50. walls, set HIGH-LOW stitch 
SWS to HIGH (out) and cead the power on 
the 0.500 power scale, 


SWR CHART 


Witt t 


1 


SW OW CENTER SCALE. w 


'S WR CALCULATOR 


PICTORIAL 9-1 
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YPICAL OPERATING CHARACTERISTICS 


© Avevece mismatch may cause a transmitter 
lo became unstable until the SWR is re 
‘duced to a low value (1.5: oF less. This 
‘is especially true of broadband solid-state 
transmitters, Howerer, this can alsa occur 
‘with tube-type tuned transmitters 


V your Antenna ‘Tuner does not operate properly 
sake the felloveing chock, 


1. Rechodk the wiring, Trace wach taal with cal 
ned pencil on the Pictarial as you check i ITs 
frequently helpful to hive a friend chick your 
‘work, Someone whos aa familiar with hewntt 
may notice something consistently overlooked 
by the kit builder, 


About 0% of the kits that are seturned to the 
Heath Company for service da nat function 
properly dur to poor connections and seldering 
Thorelore, you can eliminate many troubles by 
reheating all connectins ta make sare they are 
Soldemad as described in the "Soldering" in 
structions on Pae 5 


4. Check wach capacitor value. Make sure thet 2 
Capacitor ofthe correct values installed at each 
‘capacitor Ineation. 


4 Chock ench resistor valuo carefully, Be sure in 
‘each step that the proper part has been svirad 
into the efreut, as shown In the Pictorial 


5. He aurw all the wires and leads have beot trim 
med as close af-passble to their connecting 
points 


© You may find that you have no reflected 
power, as indicated by your SWR indivatir 
ito number f settings of the wllerinductor 
land the capacitors for some bandiantenna 
‘Combinations. Always use thematching sot- 
ting that uses the most capacitance for the 
variable capacitors 


IN CASE OF DIFFICULTY 


Chock for bits of solder, wirw onds, oe uther 
foreign matter which may bo lodged in tho wir. 
ing 


The antenna you use should be lasulated aloo 
its entire lengla from any contact with any parts 
fof buildings, trees, ot. Kenp the antenna as 
fx possible fromall objects far mextanum opera 
tian effeclency 


% Uf, for any reason, the motors fal to register, 
chest for the fadowing eunditions 


Shorting sires) semmuved fram tie 
luge 


1h, Sensitivity canteol conneesions cormeetly 
‘wired and well soldered 


{6 Sensor cable connections a switch SW3 all 
correctly weed and well solered. 


Chock to make ure that thers san RF input 
to the remcte sensat, and that theer is a 
fautpat, 


NOTE: In an extrome case whero you are unable to 
resolve a difficulty, rele ta the "Customer Service 

information inside the rear caver ofthis Manual, ‘The 
‘Warranty is located inside the front cover 
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SPECIFICATIONS 

Frequency Range (continuous tuning) 1.81040 Mite 
{input Power Capatility 

ssn 2000 wats (peak 

cw 2000 wats, 
Input Impedance Soh 
Output impedance Wide range 
Balanced to Unbalanced Transformation 441 balls 
Meter Functions Forwardand Reflected average power, and SWR 
Meter Ranses 

Forward (2 ranges) : Low —0.200 seats 


High — 02000 watts 
Reflected (3 scales) Low —0s0 watts 

High —0-500 watts, 

SWR—ttod1 


Wattneter Accuracy full sale) 


200 W and 2000 W (FWD), 


500 W (REF 594 (ANG) 
50 W (REE) = 7.5% (AVG) 

Insertion SWR Loss than 30 

‘Overall Dimensions Male xsi" x Ba 


(90.8 «95.2 < 246m), 


at Weight & 15-1/2Ths(7.1 kg 


‘The Heath Company reserves the right todiscontinue 
products and to change specifications at eny time 
without incurring any obligation to Incarponate new 
featuros in products previously sold 
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CIRCUIT DESCRIPTION 


Refi to the fald-in Schematic Diagram while you 
read this "Cireult Description.” 


‘TUNER CIRCUIT 


‘The Antenna Tuner is an adjustable RF transformer 
‘hor will match an unknown load presented by an 
fantonne and its feodlinw to the required. 50-ohm 
transmitter Impedance 


{Coupling capacitor (2 modifies the load impedance 
fe hack to the tuned citcutt formed by capacitor C1 
and nuuctor Lt The total resonant impedance across 
the tuned circutt depends on the LIC ratio of Ct and 
Lt andl the lose impedance as transformed by C2. 
Capacitor C1 performs capacitive tapping which re 
suits ina 30-ohm inspodanceat RF input connector I 


The reactive loads at switched output connectors J, 
Je, und [7 arecompensated foras you adjust 1 and C2 


A441 (balanced-to-uinbalanced) balun colt tsused 
for balanced ling operation 


METER OPERATION 


From japut jack J6 on the sensor. the conductor is 
routed through torald coil L101. through the con 
tacts of coaxial switeh SWi01, and to either the 
bypass output at 17, or through the Tuner cireuits 
{w outputs [1, 12, 9F to the feedthrough single: or 
lube wire outputs at 7, J, and J 


Lint i4 9 current pickup element for both the fer- 
‘ward and reflected power which pastes through the 
sensor, A transmitted signal passing through the sen- 
Sor induces a voltage in the toroid coil. This voltage 
is diectly proportional to the amount of RF current. 
‘A voltage sampled dizectly from the transmission 
line is summed with the voltage at L101, The sum 
jt ths voltages is then rectified by diode Dt02 and 
filtered by capacitor C104, The sensor is factory 
tallbraled to within 5% accuracy by control R108 
for the 0 — 2000-att circuit and by control R107 
forthe — 200-wat circuit 


‘he “outof;phise" (reflected) current-inducte voit 
fage that was summed with the sampled voltage is 
rectified by diode D101 and filtered by capacitor 
C103, With a very good load, one with less than 
1105:1 VSWR, the two voltages will be about equal 
and out of phase and no reflected voltage will regis 
fer im the reflected circuits. Reflected power is fac- 
tory calibrated by control RI0S for the @ — Sthwatt 
sealeand by R103 forthe — 800-watt scala 


‘he calibrated voltages from the sensor are routed 
through a S-wire shielded cable to switches SW1, 
'SW2, SWS, and SENSITIVITY control R3. 


IMPORTANT: ‘The sensor is factory aligned and 
calibrated; tampering with its components may void 
the Warranty on your Antenna Tuner, 


Switching Circuits 


NOTE: The forward and reflected circuits are vietu 
ally (dential, Inthe following discussion, we will 
explain the operation ofthe forward circuits. Where 
‘iffecencas exist betwovn the basic operation of the 
tivo cits, further detalls wil be supplied. 


The forward signal from the sensor Is coupled 
throwgh LOW-HIGH switch SWS. If 1he output of 
the tesatter is knows tbe les than 20D eats, 
switch SW shoud be set to the LOW {in} position. 
tthe power is greater than 200 watts, set switch 
SWS to HIGH (out). 


Sigal from SW3 are routed directly to SET-FWD 
Switch SW When SW is in the SET (in) position 
the forward (FWD) meter is temporarily discon. 
nected from the circuit. Tke low-current input from 
the sensar is couplod dicectly through SW, through 
Sensitivity control KS, to the coutacts of SWE-REE 
ruviteh SW2. The SET position of SW1 is used only 
[nr conjunction with SW2 when SW2 is in the SWR 
postion, At that time, the REF (reflected) meter 
Set” index is used to calibrate the meter for SWR 
seadings 
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Whon switch SW? isn the FWD (out) position, the 
FWD meter Is again enabled ta indicate forward 
power, while switch SW2. tn the SWR postion, ind 
‘ales thu amount of standing wave apparent at the 
Point the sesor is Inserted tn the trnsession line 
Whar $W2 is at the REF (out) position, the power 
‘flected throwgh the transmsson Hive frm the 
tena, dummy load, ote. 4s indicated on this REF 
rate ie watt, 


Whnu switch SW) Ueto the FWD positon the signals 
couplet trom SW are ditect-compled tothe PWD and 
REP motors 


COAXIAL SWITCH (Sw101) 


coaxial ewlich will elect any of four outputs 
Yo antenna foedlines or dummy loads: Whe this 
‘swilch isin the Bypass position. signals are routed 
theough the seasoe and directly out of the Tuner, 
boypessitg the tuner load-matching function. 


‘The other coaxial jacks ace used for ferdlines 10 
‘witanders, center fed doublet ontennas ete. {n aa 
tion, the ousput signal is fed internally to connertar 
13, 00 the rear panel, when antenna switch SWI) 
sin the Long-wire position. This allows the signs! 
to be fed to single-wire antennas, Whe the shortla 
‘har is connected betwoen connectors J8 and }4, cat 
rectors }4 and JS. ase usable for balanced at Unb 
laced fond line antennas 


‘All Anput signals, other then those routed 10 Bypass 
ack J7, are routed through the metor and the tnoer 
lreuits. Those outed to 17 will aftert nly the meter 
‘iris 
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LOGGING CHARTS 
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TRANSMITTER, ‘ANTENNA 
R 
wiry [erm | EATEN er AT CENG. 
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PRESET CHART 


MATCHING MATCHING 


CUSTOMER SERVICE 


REPLACEMENT PARTS, 


Pl grove complete infomation whan you requnét 
iscamanss ran emer te tactory wan Zenth Cem 
fidors ud Ector cantrs Be certain in inclu te 
NEAT pas umes wna a i appar oe a i 


DRDERING FROM THE FACTORY 


Prin lo he ntrmaton requebed on the pans onde orm 
shod wih Uv prog and mal ie Heath For alaphone 
‘td (pars ov) eal 6 982-8571, you ato nab fo 


leat ay ord erm wre us a ar oF cae cng 


oath pat eure 
‘Moca mumbo 
* Dato of purchase 
* Locavon pure oF vole hue 
mre the det 
‘Yau payment or auPonzaton for COD stone of pats 
rol evar by waranty 


Atal aners Heath Company 
Boman Harbor 
Mi to022 


‘Mtr: Parte Replacement 


Fetain original parts unl you receive replacements. 
Parte that should be returned tothe factory wil be isto 
‘99 your packing mip, 


OBTAINING REPLACEMENTS FROM HEATH ZENITH 
‘COMPUTER AND ELECTRONICS CENTERS 


Fr you consonance, “ove he eur” replacement pari 
fe avaiable ory tne HeamZonen Computer ane Elec 
tomes centers tng in you" catalog. Be sure a Bong 10 
th orginal part and purchase voice whan You request = 
‘aranty replacement Yom  Heat-Zerth Computer and 
Bcranes emir 


‘TECHNICAL CONSULTATION 

Neo lp with you MY? — Sat Sorvee? — Construction? 
= Opuvation? — Calo wit for nspstnc. You tnd ut 
‘Tectia Consus age fo hap wt ot about ny We 
ea proba excopt aumiing for nave appicatons. 


‘Te etactvanees of ou consuiaton service detands on 
Ire ntormuonyou rah, Be sure tte Us 


* Te Modo number and Soies urbe fromthe be and 
‘si aba 

© The date paras, 

© Anoxactcoserpionol tha dtcuty, 

* Eventing you awn done iy ateming to coined te 


‘so inclu switch pesnons, cneetions 40 thee inte 
‘haraing procedures voltage readings ahd ay il 
‘maton you tw ih be Pi 


Please do not send parts for testing, ui 
‘aly toque By our Conia 


Hints: Telephone tae i igtveat a nonk — pen 
‘urw yur Maral ara tee are Nara wr ya 
Hea Zoran Comput and Elston contr tuoiios re 
‘ino avai fr leone oyu puso aaa 
REPAIR SERVICE 

Service taciten a avaliable yp 


Your epee Mt Kita havo ten ro. eeconet 
Yih paste Rac aE eave aldarcann tw ace Tot 
rea) 


11a convenient, perncnaly deliver your Mito» Heats 
Zenith Computers and Electronics canter. Far warranty 
pars replacement, supply a copy ofthe invoice or sales 
a, 


1 you proor to ap your att the acorn eto 
contaning the fosoweng intron socty tthe unt 


+ Your nan anc adress 

Date of purchase and invoice number 

* Coins otal conespendencerlevan lo Hinservice line 
ke 


+ Mont aescrioton ofthe amy 
'* Aaoraaton to ru yout bt COO for th service ane 
‘shippingcharges Thea walecica he poasitny oi | 


Check the wastment i sae ta a serows and warts ae 
secured, [Do not nid any waeden canes eo 
Sion leu tubes, x8 hase are way damages n shipment 
DDonotincisge ew Maral Pinca the eaupment a stor 
tation wh alas! THREE INCHES oleae par 

Nal ahead pape, wacesio, wt) on wl dow 
‘onal packing mata who tate ae protranions (cio 
sok. large kb, ot) Fe uh weigh ovr YS tbe. pace 
th carton ancthor or wth 34" ot packing mate bat 
ween the tw. 


‘Soa! te cavion wth revnerced gummed tap ei th 9 

‘iro cord and mark “Frog ma ons we widen. Re 

‘mama, th eat wl nt cc9et aby fr shiping Sa 

‘ging tien reha, Sit orepad expos, 
Parcel Serco. or mnued Parcel Pos! to 


